Abstract
Introduction

31
Biogas produced from the anaerobic digestion of organic solid wastes and wastewaters 32 represent a renewable energy source that can partially alleviate the dependence on 33 conventional fossil fuels. The composition of biogas is mainly governed by the 34 oxidation/reduction state of the organic matter digested, environmental conditions and 35 anaerobic digester configuration. Typically, biogas is composed of methane (CH 4 ) 40-75%, 36 carbon dioxide (CO 2 ) 25-60%, hydrogen sulfide (H 2 S) 0.005-2%, nitrogen (N 2 ) < 2%, 37 carbon monoxide (CO) < 0.6%, ammonia (NH 3 ) < 1%, oxygen (O 2 ) 0-1%, water (H 2 O) 5-
38
10% and trace levels of mercaptans, linear hydrocarbons and toluene (C 7 H 8 ) [1, 2] . The final 39 use of biogas (e.g. heat and/or electricity generation, injection into natural gas grids, vehicle 40 fuel) determines the level of upgrading required to meet the ultimate quality specifications while DO concentrations were determined using an OXI 330i oximeter (WTW, Germany).
186
Photosynthetically active radiation (PAR) was measured using a LI-250A light meter
187
(Lincoln, Nebraska, USA).
189
The protein content of the algal-bacterial biomass was analyzed in a spectrophotometer U- for biogas injection into natural gas grids as a result of the high removal efficiencies of CO 2
216
and H 2 S mediated by the high pH and alkalinity of the cultivation broth ( indicated that 87 ± 6%, 96 ± 6% and 69 ± 3% of the total nitrogen input to the HRAP was 353 assimilated into biomass in stages I, II and III, respectively (Table 4) . In this context, the
354
TN volatilization losses estimated in stages I, II and III averaged 12 ± 6%, 2 ± 6% and 30 ± 355 3%, respectively, which highlights the key role of NH 3 stripping under low biomass [28].
365
Indeed, the phosphorus mass balance calculations herein conducted showed that only 38 ±
366
3%, 29 ± 6% and 63 ± 2% of the total phosphorous input was assimilated into algal-367 bacterial biomass in stages I, II and III, respectively ( 
